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2013.05.0Abstract Accidental ligature strangulation though rare, is occasionally reported and circumstan-
tial evidence alone can sufﬁciently indicate the accidental nature of the occurrence. While it is rec-
ognized that fracture and dislocation of the cervical vertebra are seen in judicial hanging or hanging
associated with a long drop, it is not reported in ligature strangulation. In the present case, a
15 year-old female was accidentally strangled when her chunni was caught in a rear wheel of a
motorcycle while sitting on the pillion. She was immediately taken to the nearest hospital in an
unconscious condition. She died after a period of 4 days. The autopsy revealed a fracture the
dislocation of the 5th cervical vertebra with extensive bruising of the deep muscles of the neck apart
from the ligature mark around the neck. Fracture and dislocation of the cervical vertebra in
accidental ligature strangulation by chunni are very rare and has not been reported previously.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Forensic Medicine Authority.1. Introduction
Strangulations at their face value are homicidal in nature.
Accidental ligature strangulation is rare and usually occurs
at the extremes of life or in otherwise healthy adults, usually
under the inﬂuence of alcohol or drugs. It occurs when an arti-
cle of clothing, a neck band, a cord or a chain gets entangled in
a moving machine and is tightly drawn around the neck all of a
sudden, as occasionally seen in a mill workers.1 The death is22159573.
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very rare.2 While it is recognized that fracture and dislocation
of the cervical vertebra are seen in judicial hangings or hang-
ings associated with long drop3, it is not reported in ligature
strangulation. A case of fracture and dislocation of the cervical
vertebra in accidental ligature strangulation due to entrapment
of a chunni (long scarf worn around the neck by Indian wo-
men) in the rear wheel of a moving motorcycle is presented.
2. Case report
The death of a 15-year-old girl was reported to the local inves-
tigating ofﬁcer following an apparent accidental ligature stran-
gulation. As per the investigating ofﬁcer, the deceased was
riding along with her father on a Rajdoot, a two-wheeler mo-
torcycle. The girl was a pillion rider, dressed in the conven-
tional Indian dress with a chunni worn around her neck. The
loose end of the chunni got entangled in the rear wheel and be-orensic Medicine Authority.
Figure 2 Showing transverse ligature mark of strangulation over
neck with evidence of slippage of ligature.
Figure 3 Showing fracture dislocation of 5th cervical vertebra
with surrounding extravasation.
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tion, the rotating wheel caused the chunni to tighten around
her neck and resulted in her falling off and being knocked
unconscious. She was immediately rushed to the government
hospital in an unconscious condition with a history of acciden-
tal strangulation. Radiograph of the neck showed the fracture
and dislocation of the 5th cervical vertebra (Fig. 1). She was
clinically diagnosed as accidental strangulation with fracture
and dislocation of C5 with quadriplegia and bowel–bladder
involvement. The patient died after a period of 4 days of
admission. Her body was sent to the mortuary for autopsy
after preliminary police investigations. Before sending the
body for autopsy, the police prepared the inquest and made
other investigations including the statements of eye witnesses
regarding the reasons and manner of death.
2.1. Autopsy ﬁndings
On external examination, the skin was pale and dried and there
was no petechia or ecchymosis. Postmortem lividity was pres-
ent on the back of the body except over pressure points. Her
face was cyanosed with blood-tinged mucus oozing from nos-
trils and blood from the mouth. An intravenous injection mark
was present over both cubital fossae. Ligature mark was pres-
ent around the neck as abrasion with a brownish scab of size
35 · 2 cm with evidence of slippage of ligature on the right lat-
eral aspect and back of the neck (Fig. 2). The mark was trans-
versely placed and completely encircled around the neck at the
level 1 cm below thyroid cartilage. It was situated 7 cm below
mastoid tip on both sides, 9 cm below tip of chin and 15 cm be-
low occipital protuberance. Crescentric scratch abrasions were
present on the anterior aspect of the neck. Multiple abrasions
were present over upper half of the chest, the right leg and both
feet. Internally, hematoma of size 6 · 3 cm was present in the
right sternocleidomastoid muscle of the neck corresponding
to the ligature mark. There was a fracture and dislocation of
the 5th cervical vertebra with extensive bruising of the deep
muscles of the neck and extravasation around the larynx, tra-Figure 1 Radiograph showing fracture of 5th cervical vertebra.chea and fractured cervical vertebra (Fig. 3). There was an
associated injury to the spinal cord corresponding to the frac-
tured cervical vertebra with evidence of massive oedema, soft-
ening and surrounding hematoma. Hyoid bone and thyroid
cartilage were intact. Mucosa of the respiratory tract was con-
gested and showed a showers of petechiae in the larynx and
epiglottis. Visceral organs were congested. Lungs were con-
gested and oedematous with subpleural petechiae. The brain
was congested and oedematous. The victim died due to injury
to the spinal cord as a result of a fractured cervical vertebra in
ligature strangulation.
3. Discussion
This is an unusual case of accidental ligature strangulation
with fracture and dislocation of the cervical vertebra. Whilst
it is recognized that consciousness is lost within 10–15 seconds
and death is immediate,2 the delayed death in ligature strangu-
lation is very rare. Accidental strangulation though rare, is
occasionally reported and the circumstantial evidence alone
can sufﬁciently indicate the accidental nature of the occur-
rence.2 The ﬁrst reported case of accidental strangulation
was that of the world famous dancer Isadora Duncan who died
on 14 September 1929. The long scarf, which she was wearing,
was caught in the wire wheels of her Buggati car, stopping the
vehicle. Isadora died on the spot and was later found to have
sustained a fractured larynx and carotid artery injury.4 Bhullar
et al.,5 Aggarwal et al.,6 Kohli et al.,7 Agrawal et al.8 and Gup-
98 N.K. Tumram, V.N. Ambadeta et al.9 also reported a few cases of accidental ligature stran-
gulation due to entanglement of the chunni while moving in a
vehicle like a rickshaw, motorcycle and bicycle. Thus, all re-
ported cases of accidental strangulation involved a vehicle
and chunni/scarf; all occurred on the road and the victims died
immediately due to asphyxiation but without cervical spine in-
jury except Gupta et al.9 in which there was only a dislocation
between the 2nd and 3rd cervical vertebrae. In the present case
of accidental ligature strangulation, the victim was hospital-
ized in an unconscious condition and survived for 4 days,
and had a fracture and dislocation of the cervical vertebra
associated with spinal cord injury. It manifested clinically as
quadriplegia. Also, the progressive oedema of the cord and
brain compressed the vital centres causing respiratory paralysis
as a terminal event. A few more cases of accidental ligature
strangulation have been reported, in which the article of cloth-
ing was caught in the moving machine, such as a shawl in the
crop thrasher in the agriculture ﬁeld,3 a chunni in a moving
electrical grinder at home10 and a head scarf in an ironing ma-
chine in the hospital laundry room.11 But none of these cases
had a cervical spine injury. There was only a fracture of the
hyoid bone and cricoid cartilage in accidental ligature strangu-
lation by the ironing machine.
Usually in strangulation, there is a fracture of the superior
horn of the thyroid cartilage and hyoid bone. There may also
be a fracture of the cricoid cartilage and tracheal rings if more
force is applied.3 Fracture and dislocation of the cervical
vertebra is seen in judicial hangings or in hangings associated
with a long drop3; but it is not reported in ligature strangula-
tion. Jain et al.12 reported 12 cases of cervical spine injury out
of the total 25 cases of accidental strangulation due to entan-
glement of dupatta/scarf in a moving part of machinery. In 10
out of 12 cases, there was subluxation of the cervical spine, and
in two cases there was a dislocation of the cervical vertebra
with complete ligamentous disruption. Most of these injuries
involved the lower cervical spine unlike Hangman’s fracture.
This is due to the fact that the dupatta is worn on the lower
part of the neck. However, fracture of the cervical vertebra
was not noticed in any of these cases. In the present case of
accidental ligature strangulation, there was a fracture disloca-
tion of the lower cervical vertebra. This is due to a sudden jerk
on the neck leading to hyper-extension injury to the neck as the
head is being snapped back due to the entangled chunni and
the motorcycle continues to move forward. This is followed
by a rotational movement of the neck due to the fall of the
victim from the moving vehicle. Fracture of the cervical verte-
bra in a case of accidental ligature strangulation is extremely
uncommon and not reported previously.Funding
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